Robot-assisted anatomic prostatectomy is an emerging technique for management of prostate cancer. It requires a coordinated approach by anaesthetist and surgeon as the surgery is performed using a modified laparoscopic technique and is potentially of long duration in a Trendelenberg position. We describe some aspects of the surgical technique and our anaesthetic approach with the first 40 cases at our institution. The mean hospital stay was 4.2 days and none of the patients required blood transfusion. A retrospective audit indicated that the use of epidural analgesia in the early postoperative period reduced opioid analgesic requirements.
Radical retropubic prostatectomy has for many years provided the standard treatment for localized prostate cancer 1 . The discipline of urology has regularly embraced the use of new surgical technologies as manifest by the development of endoscopy, laparoscopy and laser technology 2 . Introduction of popularized in France 3 . The advent of surgical robotics in urology provides the newest of technologies in the management of prostate and indeed other cancers, inclusive of urinary bladder and kidney.
A number of master-slave robotic systems were developed in the late 1980s. These involved the surgeon directly initiating movements of the robotic surgical instrumentation remote from the surgical site. They were developed by a group of researchers at the National Aeronautics and Space Administration Centre in the U.S.A.
One of the currently commercially available systems is the da Vinci surgical system (Intuitive Surgical, Mountain View, CA, U.S.A.), which consists of a surgeon's computer console ( Figure 1) for surgeon interaction, a surgical cart that houses the video and lighting equipment, and a robotic tower, which supports three or four robotic arms ( Figure 2) .
The surgeon's console provides the user with a a binocular viewport ( Figure 3 ). Interaction is through "masters" (Figure 3 ) into which the surgeon inserts his or her hands. Free movement is translated intuitively from the masters to the robotic instrument tips. The endoscopic instruments include graspers, hooks, scissors, knives and surgical energy devices ( Figure 4 ). Cost issues need to be considered with the high capital and disposable costs of the da Vinci robotic system currently. As in other areas of computing there lies an expectation of cheaper total outlays over time.
prostatectomy in Australia in Melbourne at the Epworth Hospital in December 2003. A summary of the surgical experience with the technique has previously been published 4 . However, the surgical ment of a pneumoperitoneum is made via a vertical 2 cm skin incision above the umbilicus. Dissection through the adipose tissue exposes the junction of the umbilicus to the linea alba. A clamp is placed anterior to this junction and the tissue elevated allowing direct incision under vision of the underlying peritoneum.
suture to prevent gas leakage. Thus the technique allows rapid insertion of the camera and inspection of internal peritoneum under direct vision in contrast to the alternative of the blindly placed Verres needle technique. This has facilitated, in our experience to date, no entry complications either with trocar insertion or para-umbilical herniation following its closure. A six port set-up is utilized with the addition of a third working robotic arm. This arm allows bladder dome retraction cranially with excellent exposure ensuring atraumatic insertion and change of robotic instruments minimizing risk of bowel injury.
We present an overview from the anaesthesia perspective of the perceived and actual problems of also present an audit of the analgesic requirements in the early postoperative period.
PERIOPERATIVE MANAGEMENT AND ANAESTHETIC TECHNIQUE
Robot-assisted anatomic prostatectomy (RAP) was performed by one of two urologists at the hospital. A dose of 5000 units of fractionated heparin (enoxaparin) was given the night before and night of surgery. Thrombo-embolic deterrent (TED) stockings, placed preoperatively, were worn by all patients.
A large-bore intravenous line was inserted along with intra-arterial cannulation of the radial artery. These lines were placed on the right side for convenience of infusion connection and placement. A central venous catheter was not used, as our early experience suggested maximum blood loss per patient of the order of 300 to 400 ml. An endotracheal tube was placed for airway protection, positive pressure ventilation and prevention of pulmonary aspiration. Following transfer to the operating table, formal bandaging of hands and arms was performed to give maximum protection over the operative period. Potential pressure areas received additional padding ( Figure 5 ).
A forced air warming device was placed over the upper body and temperature was monitored via a probe placed at the mid oesophageal site. A pulse oximeter was placed on the earlobe, which was the most convenient site.
The initial 14 patients undergoing robot assisted prostatectomy (RAP) were administered general anaesthesia (GA) which included temazepam premedication, induction with midazolam and propofol, muscle relaxation with rocuronium and maintenance with remifentanil (0.2 μg/kg/min) by infusion and an morphine (0.05 mg/kg) was given towards procedure end.
The subsequent 26 patients under combined regional and general anaesthesia (CRAG) underwent a similar regimen, but changes were made to premedication where oral clonidine (3-4 μg/kg) replaced temazepam and a mid-lumbar epidural was placed prior to surgery, using ropivacaine 0.75% in volumes ranging from 8-14 ml (mean 9 ml); a further 4-5 ml of the same solution was given as a topup dose 30 minutes prior to the end of surgery. The epidural catheter was removed in the postanaesthesia care unit (PACU) before ward transfer of the patient. Early experience had suggested maximum analgesic after surgery.
All patients were followed up with a standard clinical pathway. Barring complications, patients were discharged when they felt ready to go home.
AUDIT

Methods
Following approval from the hospital Human Research Ethics Committee, we reviewed the records of 40 patients with clinically localized prostate cancer undergoing robot-assisted anatomic prostatectomy (RAP) over a 13 month period from January 2004 to February 2005. Data were collected on baseline patient variables, operative variables, and postoperative variables.
A retrospective audit was performed of total amounts of postoperative intravenous opioid and oral analgesic medication at the PACU and ward levels. No other formal measures of pain relief quality were measured (i.e. VAS, verbal pain scores). Data were collected with respect to analgesic requirements initially in the PACU where patient stay in both groups ranged between 30 and 180 minutes, and subsequently at ward level where opioid analgesic data was collected over the initial 24 hours after surgery. Numbers of dose equivalents of intravenous PACU and intramuscular ward opioid were reviewed. At our institution, no formal pain service existed.
Results
Baseline and operative variables of the 14 GA and 26 CRAG patients are outlined (Table 1) . Postoperative variables of the two groups are outlined ( Table 2) .
radical open prostatectomy where removal may be accomplished through a minimally invasive incision of 8 to 10 cm.
There is a paucity of pain studies looking at prostate surgery and postoperative analgesic requirements 6 . Outcome measures in these studies have looked at respective total dosages of opioid and patients 7 .
Early published reviews of laparoscopic and/or advantage of minimal blood loss. The pneumoperitoneum provides haemostatic tamponade allowing 8 . Comparticularly in North American centres to not include in the estimation of blood loss either the use of autologous predonated blood or blood returned from cell saver devices. The provision of pnuemoperitoneum may further allow better view of the neurovascular bundle, which if interrupted may contribute to the incidence of sexual dysfunction, commonly seen as a complication of this form of surgery. Urinary incontinence remains a problem after prostatectomy. The absolute control of bleeding from a dorsal vein complex with the laparoscopic/robotic approach permits precise dissection of the sphincter musculature at the apex of the prostate. dissection is the capacity to reduce the positive cancer margin at the apex 9 .
In the area of early hospital discharge, the local experience reports a mean hospital stay for open radical prostatectomy of 8.2 days (Victorian Branch Australian Society of Urology 2003-4 statistics, personal communication). Mean hospital stay across all patients in our robotic study was 4.2 days ( Table 2) .
A review of early experience of 300 patients undergoing the robotic procedure showed a low incidence postoperative ileus (1.3%), due to an anastomotic leakage or pelvic haematoma. Mean blood loss in this series was 109 ml. Four patients were transfused in the immediate postoperative period when haemoglobin fell to less than 10 g/dl 10 .
Delivery of anaesthesia for this new approach to problems for the attending anaesthetist. The prohaving prolonged surgery in the Trendelenburg position with lower limbs in lithotomy ( Figure 5 ) and The audit of analgesic requirements demonstrated a need for more PACU and ward opioid analgesia in the GA group. Eleven of the 14 (78%) patients in the GA group required additional opioid in PACU compared with 13 of 26 (50%) in the epidural cohort. Similarly in the ward, 11 of 14 (78%) of the GA group required intramuscular opioid compared to 11 or 26 (45%) of the epidural patients.
DISCUSSION
Debate continues over the relative merits of the newer laparoscopic techniques over the traditional open method of radical retropubic prostatectomy in the treatment of established prostate cancer. Comparisons are made in outcome relating to postoperative pain, blood loss and speed of hospital discharge between the two groups. Laparoscopic nephrectomy has been shown to decrease postoperative pain and allow more rapid convalescence 5 .
The cumulative size of porthole incision in laparoscopic prostatectomy is 5 to 6 cm after specimen removal via the umbilical port, compared to ment for surgical visualization of the operative site (Table 3) . It is an area where prolonged pelvic surgery performed in this position carries with it increased potential for venous thromboembolic episodes particularly where the patient is obese 11 . by relative bradycardia. Maximum doses in any one patient over the duration of surgery reached 60 mg of ephedrine. This phenomenon was seen across both is the authors' opinion that this need resulted from the combination of the ultra-short-acting opioid (remifentanil) infusion in association with constant and prolonged pneumoperitoneum. It was seen more commonly in those patients from either an older age category or those who preoperatively demonstrated any evidence of diminished cardiac reserve. The mechanism of the decrease in cardiac output and systemic blood pressure is probably multifactorial 19 .
A further demonstrated side-effect of the pro-12 hours postoperatively was often sluggish and responded to aggressive volume loading. Patients received a minimum of two litres of crystalloid and one litre of colloid intraoperatively and generally needed a further three litres of crystalloid in the early postoperative hours. Where urine production remained sluggish (less than 30 ml/hour) over two consecutive hours, a therapy. This effect of pneumoperitoneum is documented in other laparoscopic procedures where urine rate decreased to less than 50% of baseline values 20, 21 .
operative discomfort in the initial cohort of patients prompted a review of analgesic requirement. This saw in the second cohort, the addition of the epidural analgesia. Minimizing the amount of perioperative of postoperative morbidity, including pulmonary function and ileus duration.
Whilst the audit presented was retrospective only, there was a possible trend for lower opioid requirethat those patients in the epidural group who did need opioids in PACU required a relatively larger dose of opioid. This may relate to an acute cessation of the pain relief at that postoperative time period in those patients.
The alternative use of multimodal pain therapy via the nonsteroidal analgesics was thought unwise in this surgical group where renal function and urine output was often compromised by the prolonged peritoneal 22 . Additional oral agents in both groups comprised paracetamol and/or codeine medication.
A prospective, randomized, double-blind pain study At the preoperative level, the demographic showed a large number of relatively young, otherwise major medical illness. Hence as a group, there was a need for adequate preoperative prescription of an appropriate anxiolytic; the initial patients received oral benzodiazepines with the epidural cohort being switched to the oral alpha-2 agonist clonidine.
The change was prompted by a re-examination of the need for a better agent to provide the additional 12 and haemodynamic stability 13, 14 plus the capacity for clonidine to decrease intraocular pressure 15 in a group of patients undergoing anaesthesia in relatively steep Trendelenburg posture without the problem of any additional postoperative somnolence. In this context impaired ocular perfusion pressure is thought to be a major contributor in visual loss following prolonged spinal surgery 16 .
Further, the use of remifentanil as the intravenously infused analgesic throughout the procedure may predispose these patients to the possibility of acute opioid tolerance at the end of the operation 17 . Recent evidence suggests the potential for a modulating analgesic outcome 18 .
A relatively constant intraoperative requirement was that of systemic blood pressure augmentation to preoperative levels via the use of a vasoconstrictor. This took the form of intermittent, often regular boluses of metaraminol or ephedrine. Ephedrine was the more commonly used vasoconstrictor as the hypotension seen was generally accompanied is required to compare two cohorts where epidural is added to one to potentially enhance postoperative analgesia.
